A questionnaire describing a typical clinical case of Graves' disease and 10 variations on it was mailed to 70 Spanish units of endocrinology with the aim of assessing the new diagnostic and therapeutic trends for hyperthyroidism caused by Graves' disease in Spain and to compare the results obtained from previous studies carried out in Europe and Spain 10 years previously.
The rapid expansion of knowledge on pathogeny, diagnosis, and treatment of Graves' disease over the last decade has prompted discussion in endocrinological societies' scientific sessions regarding the dissemination of information and awareness of new diagnostic and therapeutic aspects of the disease. In 1986 our team, supported by the Spanish Society of Endocrinology, conducted a survey 1 in accordance with the original outlines of the European Thyroid Association and the first study of Glinoer et al in 1986. 2 More recently, several diVerences became apparent in studies carried out in Japan 3 and the United States 4 5 and a new questionnaire for children with Graves' disease was published in Europe and to which our endocrine unit contributed. 6 In the present survey, the responses are compared with the data we obtained 10 years ago as well as with the data collected in Europe in 1986. The new trends that have emerged for the diagnosis and treatment of Graves' disease are discussed.
Methods

STRUCTURE OF THE QUESTIONNAIRE
The questionnaire presented a case history describing a 43 year old woman without previous known pathology, presenting with typical symptoms and signs of hyperthyroidism of two months' duration. Examination showed tachycardia, diVuse goitre grade I-II, and few signs of exophthalmia. A questionnaire following the pattern previously used in published studies 1 2 assessed the diVerent in vivo and in vitro diagnoses of hyperthyroidism caused by Graves' disease as well as the therapeutic options. Also, a list of 10 variations to this basic case history was presented (table 1) so as to compare the diVerences in the choice of treatment elected for each variation.
The survey was sent to 70 specialist endocrine units in Spain and responses were received from 53 groups; some questionnaires were filled in as the consensus of a group and some as individuals. Finally, a total of 51 questionnaires from 14 autonomous regions were included in the present analysis (two were excluded for being incomplete).
ANALYSIS OF QUESTIONNAIRE
All responses were coded and statistically evaluated using the SPSS statistical package and RSIGMA compatible PC programs. Frequencies were adjusted on a 100% basis and rates comparison tests were performed. A p value of <0.05 was considered statistically significant. 
Results
DIAGNOSTIC PROCEDURES
The diagnosis of the basic clinical case was performed on an inpatient basis by 2% of respondents and on an ambulatory basis in 98% of them. Reflex time (2%), thyroid echography (15%), and cytology by fine needle aspiration (4%) were used as diagnostic tests only by a minority of respondents. Table 2 shows the in vivo methods for the diagnosis of hyperthyroidism in decreasing order of frequencies, comparing them with the results from the surveys of 1986 and 1987. Table 3 summarises the in vitro diagnostic preferences. The measurement of total thyroid hormones (thyroxine and triiodothyronine) in the hyperthyroidism associated with Graves' disease has markedly decreased in relation to 1987 (18% v 94% and 35% v 91%, respectively; p<0.001). The measurement of thyroid stimulating hormone (TSH) has become more general; the main techniques being the immunoradiometric assay method (30%) followed by radioimmunoassay (18%) and enzyme linked immunosorbent assay (ELISA) (11%). The determination of free thyroxine is also notably increased in relation to the Spanish survey of 1987 (88% v 50%) as well as the measurement of antibodies against TSH receptors (78%) where significant diVerences (p<0.001) were observed in relation to the results of the Spanish study of 1987. The diagnostic use of antithyroglobulin antibodies was significantly decreased relative to the survey of 1987 (61% v 81%; p<0.05). The use of antimicrosomal antibodies was 63% v 81% (p<0.01) and the new use of the thyroid antithyroperoxidase antibody determination (36% v 0%; p<0.001) is noteworthy. The measurement of thyroglobulin, indirect indices for free thyroxine, the thyrotrophin releasing hormone stimulated TSH test, and the urinary iodine excretion test have been virtually abandoned in clinical practice. The mean number of in vitro tests used by the respondents was 5.71 (range 2-11). Surgery was chosen as treatment of choice in variation 1 by 33% of respondents, with a statistically significant decrease in relation to the survey of 1987 in which 62% of respondents had elected for thyroidectomy (p<0.01).
Ablation by radiotherapy continued to be the primary therapeutic option in variations 4 and 5 with the percentage of respondents similar to the 1987 survey (51% v 64% and 80% v 79%, respectively). In variation 7, radioiodine was considered as the treatment of choice in the Spanish survey of 1987 (67%) and was decreased to 24% in 1997 (p<0.001). The use of -blockers was elected by 86% of the respondents; the majority of respondents (84%) using these drugs only in the initial treatment, which was similar to the 86% and 80% respondents in the Spanish and European surveys of 1987 and 1986, respectively.
In the long term follow up, two groups of respondents were clearly diVerentiated: those who only adjusted the antithyroid drug dose until euthyroidism was achieved (65%) and those who opted for the use of antithyroid drugs in combination with thyroxine (35%). This combination was chosen by 31% in the Spanish survey of 1987 and 45% in the European; the diVerence not being statistically significant. In the present survey, the mean dose of antithyroid drugs in the combination therapy was 27 mg/day (range 10-45) and 105 µg/day (range 75-100) for thyroid hormone.
Treatment was maintained for a fixed period of 12-24 months by 67% of respondents and for six months by 4% of them. The remaining 29% of respondents did not follow any established pattern and employed diVerent criteria for deciding on cessation of treatment: clinical euthyroidism (88%), normalisation of basal TSH (76%), and negative findings in the measurement of antibodies against TSH receptors (36%). Table 5 summarises the comparison with the studies conducted in Spain in 1987.
RADIOIODINE
The isotope of choice was, again, 131 I (97%) and was administered as a fixed dose by 7% of the respondents and 93% of respondents calculated the dose based on uptake and/or gland size. The administration of a single dose of 131 I was preferred by 89% of respondents and 11% used smaller repeated doses. In the Spanish survey of 1987, a single dose was administered by 51% and small repeated doses were selected by 46% of specialists participating in the survey. The diVerences were statistically significant (p<0.001). In contrast, the Europeans invariably (100%) used 131 I as a single dose. When radioiodine was used after recurrence of hyperthyroidism after treatment with antithyroid drugs (variation 4), the aim of the therapy was to restore euthyroidism (96% of respondents) and to achieve hypothyroidism (4%). When 131 I was used because of the recurrence of hyperthyroidism after near total thyroidectomy (variation 5), up to 30% of respondents aimed for hypothyroidism. Generally, in the Spanish survey of 1987 and the European survey of 1986 (93% and 82%, respectively), the main aim of the treatment with I therapy, and by the majority of respondents (74%) before as well as after the therapy.
SURGERY
Thyroidectomy was mainly selected (33%) in variation 1 (hyperthyroidism with goitre grade III). Patients were prepared with antithyroid drugs alone or with -blockers (100% of cases) and associated with Lugol's solution (88%). The mean carbimazole dose used was 30 mg/day, methimazole 40 mg/day, and -blockers 70 mg/day with an average preoperative treatment duration of six weeks.
The aim of 82% of respondents was euthyroidism (conservative surgery) while 18% opted to achieve hypothyroidism (radical surgery). Conservative surgery was also the option preferred in Spain in 1987 (95%) and in Europe in 1986 (78%). The diVerences were not statistically significant. Patient follow up was performed in an endocrine unit by 93% of respondents.
OPHTHALMOPATHY
The treatment of ophthalmopathy in Graves' disease has been one of the new questions raised by the survey. Of the respondents, 74% felt that in malignant exophthalmos nonresponsive to medical treatment, radiotherapy was the preferred therapeutic option while the other 26% preferred the surgical option.
Discussion
The detailed analysis of the 51 surveys included in this report indicated several deviations in the diagnosis and treatment of the disease compared with the results obtained a decade ago and reflects progress in the knowledge of the disease.
The first portion of the survey concerned diagnosis. The decreased use of scintigraphy compared with the trends observed in Europe in 1986 by Glinoer et al 2 Tc was the isotope of choice for in vivo diagnosis was similar to the observations in the Japanese and United States studies published in 1989 3 and 1990. 4 However a preference for the use of 123 I as isotope needs to be noted. 7 8 In the in vitro diagnostic procedures, a decrease in the use of total thyroid hormone measurement and a notable increase in the use of free thyroxine and TSH determinations were observed and this reflects the greater reliability that these latter measurements have after the recent introduction of the immunoradiometric assay method. 9 10 The number of respondents systematically using the measurement of antibodies against TSH receptors and thyroid peroxidase is also increased and this demonstrates the increasing awareness of immunology factors in the aetiology of the disease. 11 12 The decreased use of free thyroxine indices and thyrotrophin releasing hormone stimulated TSH in the diagnosis of hyperthyroidism, as well as the virtual abandonment of urinary iodine measurement, confirmed the prediction of the European and the Spanish studies carried out 10 years ago. However, it is of note that some of the respondents still use indirect diagnostic tests such as thyroglobulin and total cholesterol, the practical utility of which are very questionable.
The second portion of the survey concerned the choice of treatment in the basic clinical case and variations of its presentation. The statistical analysis indicated that, in Spain, antithyroid drug therapy continues to be the preferred first line treatment compared with the European and Japanese studies carried out some years before. DiVerent findings were observed by the American society in 1990 4 and 1995 13 in which ablation with radioiodine was the treatment of choice in uncomplicated Graves' disease (69% of the American specialists consulted).
The analysis of the preferred options for the treatment of the variations on the basic presentation of Graves' disease showed interesting divergences. In variation 1 pharmacological treatment is the most often chosen and the percentage of use of surgery decreases significantly; this is the option that had been the most widely chosen by respondents from Spain and Europe in the previous decade. In variations 2, 3, 6 and 8, the trend of the previous surveys towards the preferred use of antithyroid drugs was maintained. Conversely, in variations 4 and 5, the use of 131 I was the preferred choice for recurrences after antithyroid drug treatment or near total thyroidectomy; the main aim of this therapeutic option being to achieve euthyroidism as demonstrated in the previous Spanish and European studies. In variation 7 (a 71 year old woman) it is of note that the new trend is antithyroid drug therapy as the first option unlike the preferred option of 131 I of the Spanish and European studies of 1987 and 1986. Although there has been considerable interest in the recent literature regarding the use of 131 I and the progress of the ophthalmopathy, this question was not introduced into the questionnaire so as to maintain the same structure of the surveys in Europe, USA, and Spain over the past 10 years. The controversy over whether 131 I adversely aVects the ophthalmopathy persists and there have not been any homogeneous studies that resolve the issue of whether hypothyroidism following iodine therapy per se can be an independent risk factor for ophthalmopathy. Recently, Bartalena et al observed that radioiodine worsened the ophthalmopathy compared with the use of methimazole but, in the majority of cases (65%), this was transitory for about three months.
14 Variation 9 refers to a woman in the fifth month of pregnancy and, again, pharmacological treatment was the preferred choice. The use of propylthiouracil was the priority choice for most of the specialists consulted; this is quite surprising considering the poor availability of the drug in most of the hospitals in Spain. Only 12% of respondents administered methimazole in the treatment of hyperthyroidism to this woman and in no instance were -blockers employed, and this indicates the general awareness of the contraindications of the latter drug in pregnant women. 15 Surgical treatment was consid-ered to be the safest therapeutic option for pregnant patients by 12% of respondents. In variation 10 the specialists were asked to specify the treatment of a 10 year old girl with moderate goitre and presenting with a first episode of hyperthyroidism. All the respondents considered antithyroid drug therapy as the initial basic treatment in uncomplicated Graves' disease and this is in accordance with the observations by Perrild et al in Europe in 1993. 6 In the present study, surgery was only considered in case of recurrences after pharmacological treatment or in the presence of adenoma, nodular or large size goitre. Ablation with radioiodine was preferred for recurrences after near total thyroidectomy or treatment with antithyroid drugs.
In summary, we confirm the Spanish and European preference for a more conservative treatment with the use of antithyroid drugs as treatment of choice in most of the modalities of hyperthyroidism due to Graves' disease. This is in contrast to the therapeutic preferences observed by Japanese and American investigators. Surgical treatment appears to be confined to recurrences of hyperthyroidism previously treated with antithyroid drugs and/or to large size goitres. Similarly, radioiodine is only used in hyperthyroid recurrence after pharmacological treatment or goitre surgery. Since the three modalities of treatment have advantages as well as inconveniences, 16 perhaps the greater use of 131 I as the first line option is preferable as it is a more radical method and with low chance of relapse compared with antithyroid therapy, at least in the short term. 17 However, further clinical trials need to be conducted to elucidate this as well as other issues. The maintenance of large scale directories would be essential to assess long term outcomes and to inform current practice.
We thank all the Spanish teams and individual professionals for the invaluable help in providing clinical information. We also thank Sr Felipe Gómez for his diligence in the distribution and subsequent collection of the questionnaires.
